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INTRODUCTION 

The genus Rhagoletis (tribe Trypetini, 
subfamily Trypetinae) was first proposed 
by Loew in 1862 to include only Musca 
ccrasi Linnaeus and its synonyms. There- 
fore, M . cerasi is automatically the type 
of the genus by monotypv. 

The generic limits of Rhagoletis have 
never been in doubt except for some dis- 
agreement over the status of a group of 
predominantly yellow Palearctic species 
sometimes placed in a separate genus, 
Zonosema Loew, and the recently estab- 
lished genera Micror rhagoletis Rohdendorf 
and Megarrhagoletis Rohdendorf. These 
are not recognized in the present revision. 
However, since controversy still exists over 
these genera, and questions have been 
raised in this revision about the relation- 
ships between Rhagoletis and the closely 
related genera Carpomyia A. Costa and 
Z onosemata Benjamin, an attempt has been 
made to present as detailed an analysis as 
possible of the generic limits of Rhagoletis. 
Examination of Palearctic and Neotropical 
material borrowed from the Museum of 
Comparative Zoology and the U.S. National 
Museum, and specimens exchanged with 
the Leningrad Zoological Institute have 
made it possible to establish the relation- 
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ships between various species groups with 
greater certainty. 

The genus is widely distributed over the 
Holarctic and Neotropical regions and in- 
cludes species that are major economic 
pests of fruits such as apples, cherries, wal- 
nuts, and tomatoes. Approximately 50 
species and subspecies have been described, 
and the host plants are known for at least 
42. Because of the economic importance 
of the genus, an extensive literature on the 
biology and control of certain species has 
accumulated over the past 100 years. One 
of the outstanding features emerging from 
these investigations is the frequent occur- 
rence of morphologically almost indistin- 
guishable, but apparently ecologically in- 
dependent sympatric populations associated 
with different host plants. These popula- 
tions have been variously regarded as host 
races, subspecies, and in some cases distinct 
species. 

The presence of host races and sibling 
species in Rhagoletis and many other phy- 
tophagous insects has led some authors 
such as Brues (1924), Thorpe (1930), and 
Smith (1941) , as well as others, to con- 
sider sympatric speciation as the most 
plausible explanation for the origin of many 
phytophagous insect species. Mayr (1963), 
on the other hand, contends that although 
host races may represent a possible case of 
incipient sympatric speciation, complete 
stabilization on a new host cannot occur 
without geographic isolation. However, 
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conclusive evidence in support of these 
hypotheses is lacking. The problem, as 
pointed out by Mayr, cannot be satisfac- 
torily resolved until adequate studies are 
undertaken to establish the degree of re- 
productive isolation between different host 
races of the same species coexisting in the 
same locality. 

Much of this information is already avail- 
able in the economic literature pertaining 
to insects associated with the food crops 
of man. Because most of these investiga- 
tions were conducted before tire biological 
species concept was widely accepted, sys- 
tematists often dismissed the results as 
irrelevant to the taxonomic interpretation 
of host races and sibling species. This early 
w ork continues to be overlooked by modem 
taxonomists, but the results are no less im- 
portant in the interpretation of host races 
today than they were in the early part of 
the century. Most taxonomists and eco- 
nomic entomologists of the Tephritidae, for 
example, have taken a purely morphological 
approach in their interpretation of the dif- 
ferences evident in allopatric and sympatric 
populations associated with different hosts. 
For example, Benjamin (1934) and Pickett 
(1937). with ample biological data at hand 
as a result of rearing and crossbreeding 
experiments, considered only morphological 
evidence in their interpretation of host 
races and sibling species. This typological 
approach has only confused rather than 
clarified the status of host races of Rhago- 
Ictis and many other phytophagous insects. 

The objective of the present revision, 
therefore, has been to incorporate as much 
of this biological information as possible 
into a re-evaluation of these so-called host 
races. Additional observations made in 
three years of field and laboratory work 
on such aspects of the problem as chromo- 
some cytology, courtship behavior, distri- 
bution, and host relations have also been 
included. 

The interpretation which has emerged 
as a result of this investigation regarding 
host races in Rhagoletis is quite different 



from that accepted in the past. Based on 
criteria established in this revision, most 
races appear to be distinct species and are 
probably oligophagous and not mono- 
phagous or polyphagous as once believed. 
Paleontological evidence of past plant dis- 
tributions, as well as the present distribu- 
tion of host plants, and of species of 
Rhagoletis currently associated with them, 
strongly supports allopatric speciation as a 
major source of new species. However, 
some sympatric sibling species may have 
become established through allochronic 
isolation on different hosts. 

Certain aspects in the adaptation to new 
hosts, such as the genetics and chemistry 
of host selection, conditioning, and mating 
behavior, have yet to be studied. More 
thorough crossbreeding work and field 
studies on the ecology of this genus are 
badly needed. The hosts of several species 
are still unknown and the distribution of 
most species, including all those of eco- 
nomic importance, is yet to be definitely 
established. 

The results presented here represent only 
a preliminary treatment of a very complex 
problem; consequently, the conclusions 
should be regarded as tentative. However, 
it is hoped that this study w 7 il] furnish a 
basis for futher investigations. 
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METHODS 

Morphology. In order to facilitate iden- 
tification of various structures referred to 
in the text, illustrations of the most im- 
portant diagnostic characters are presented 
in Figures 1-16. The terminologv follows 
that of Dean (1933, 1935), Munro (1947), 
and Steyskal (1957). 

Chromosome morphology. The termi- 
nology in the description of chromosome 
morphology is that of White (1957), and 
Bush (1962). MCA refers to the number 
of major chromosome arms. Gonads and 
larval brain tissue w ere prepared for study 
following the method I described in 1962. 

Description of color. General terms have 
been used to describe variation in color. 
Whenever possible the terminology is based 
on the standardized color names of the 
Dictionary of Color (Maerz and Paul, 
1950). The following is a list of the color 
names used in the text and the code used 



